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Ei, 'i^ ^^^1:* s^^v^ 71^-1 ^ ^^}<^^ am*>^ 

-B-A>«a^ 7]^^^^^^ ^#*>^ 7l>^-l^Bl ^ -e-^><^^ 

^#-1: ^tl: ^t^^'^g^* 7l^i ^lEi^cHl ^'^g^V'^^ "^^^^1- «|E^1- ^#^>^ 

^^*>J1, A-^ti- #Bfl^ ^ 'a^*^^ ^E^7l- ^*>^ A-lti. #Efl^ #^^>^ 

S. la 

2fl^ ^^7l 
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•a^/^^V'M^ "^^^S. ^^711- ol-g-tt ^# ^ 

{Method and system for face detecting using classifier learned decision boundary with 
face/near-face images} 

£ la ^ ^ ^^^^ w>^^^ ^# Al>i^o^ 3i|l^ ^^7l 

H lb ^ H la Ir^^olcf. 

£ Ic ^ H la ^Ml Ir^iolcf. 

£. 2 ^ ^ ^'^S] ^^^^ ^^«1-7fl ^s.:£ol4. 

£ 3a ^ ^ ^^31 w>^3lt!: ^Al<^loil ol-s ^i=g*>^ 

£ 3b ^ £ 3a S380 ^Tfl^ -^M] *f-£olcf. 

^<=>]^. 
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<12> ^ ^V,^^ ol-g-^ ^ Al>::^o1] ^t!: ^<^M. ^ ^^-8: 

<13> 7l^^ ^t!r ^i^^lS-H ^ *^>Ms1-, ^^b] ^e-^ijIIoI 

^, «lTi|i Al^e^, ol-g-t!: <^>^ ^^-^^^ i:^<a=tl- -§-§-€-<^>7> -^T^M-^A^, 

SX^^, ^^1 ^-§-5] 71 oil ^ o}^! ovji^^o^ ^#<Osl^^ol ^ji, SEtl:, 

7> 'Sr^^^^l **>^-. 

<i4> o]e-lt}- «fl^*>7l ^^Ai, sll^o.^«-Ei wV^c] el (decision 

boundary)* ^^^l^^l o]^^}^ aj-^ol <g^£lji ojcf. ^ dlS^o] 

^S-fe MLP (Multi Layer Percept ron)5sl- SVM (Support Vector Machine)*^! 9X^. 

<i5> ^Hflo^ MLp^ local receptive field* >^>-§-«fl '^'^-^^l ^-g-^:a. ^efl^l ^J-"^ 
^ cl-^o;) PCA (Principle Component Analysis) ^^(subspace)<Hl ^fl^^ :f.<^ 

(projection)^>Jl. ^<LKsubspace)<^l i^flt!- Tlsll-^ MLPSl <y^o.s. A>-g-*>5ii:f. 
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^ <^>5^fil ci-oj:^ jl^^ 1^1, MLP-^l 7l«Vtl: ^^1- cflolElS^ ^7> ^cfl*>^l 

<17> o]d\] uV^fl, SVM^ cfl^^l^i^ <^Vt^21-. ^^1 ^1:^1^^ 

margin* ^Ajofl s| cfl sj- a] ^1 7] nfl^ofl , mLP^I] b]^ Afls.^ jrfl^oll cfltb "^^^ 

^O^ul-Cf. f^Bflo) 7l^c. 3YM^ .^^ <^^Vofl ZLCH^ ^-g-^H, ^^1^^ ^ 

7l^^ ^iflS. A>-g-*>xl ^ji, s-^A^^ ^A^igdCA , Independent 

Component Analysis)* -f-^ll ^^4: ^^^\^. SVM* ^#2^ aI^I^^ 

* cf^ ^l^itb 7l#^ $1^ ^# ^^^* 

i'^'^^] '=>]^JL^} 7l^^ 

^^71* ^^^^ ^ O]^ <^l-g-tb ^ 

<19> ^ CfS. S-^ o. ^^711- ^# *J=^ 
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a^^m ^^V*g^ 7]^]^^^^ ^#*>^ 7l^i^Bl <^^> 

^Ell-^ ^#*>^. ^t!" 7l^ ^Bl#o11 ^«^*>c^ <^3^*^^ ^ 

^^21 -e-A><i^ 7];5i^Ei^^ ^^1; (b) '^^i- ^ -fr^>«i^ 

^ ^^]; ^ (d) ^^v <g^<^>a-* 7]^^^B\^<^\] 'Un'i^^ 

^#*Vi. ^a^*^^^^ ^til- ^^7loll «?17V*H 'S^ ^ 

<22> t!-^, >a-^tb ^ aJ ^ ^ ^^Hl ^>a*}-7l *M^/-H- 
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^ <^^^^ 'y^^w, y]^^ ^ 

El-i- ^ -B-^V"^^ a^*>^ ^^51 -frA><g^ ^#*V^ 7l;^-l«flEi 

^■i- ^ -^^W^ "^^^^ 'a^^^'^V. '^^l:^ it^^V^ 7l^^ 

^ti* ^ -a-^>«a^ '^^J-*^ S^^V^ -B-^><i^ 7l;^-1«J)E^l-^ ^#*>^ ^Tfl; 

(b) ^ -B-^V-i^ 7l;5l^Ell-oil ^<^*H ^t-l* ^ -B- 

^V'i^ ^E^l-* ^#*>^ ^^1; (c) ^^^^ -B-^><i^ ^Bi-i:* 
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<24> stb, (e) ^^Ife (el) 7];^ ^El#«fl ^'^i*]-*^ 

(e2) ^iti- €-2fli ^ ^d^'^g^ ^Bl7> ^s>^ A^a. ^^5:>^ ; 

^ (e3) ^Bll- #^1-^ A^ti. ^^^2] Sfl^ ^^7l 

oil <?17>*H 'a^<^>^ol ^^*>fe i^^m ^<=>] ^}^^^^. 

<25> ol^r>, ^S*><:^ ^ w>^2lt!: ^Al«i^l# ^^tl:^-. 

<26> ^ ^i^o^ w>^3it]: ^A]o^l^ sfl^ «.S7]^A-1 SVM# ol-g-3^>5^ji, ol^l- ^ 
^ SVM # 211^ ^^7lfi1- -S-<^^t!: ^^IS A>^3r>c5ii::f. 

<27> £ la ^ ^ ^^^^ «>^^^ ^AHlofl Itj-^ A]^^ol 3X|1^ ^^71 «}-^ 

<28> ^ ^i^o^ «^7l t)-^ A]^^^ <^Aj.^ DB(IOO), '^^^ 

-^A>*V JiflEioi c^^^ -frA><g# DB(105). DB ^ -B->^>'a^ DBS.^E-1 ^^^1 

(110), 7l^i«]Eioll Xi^J-^ 'i^'g'^ ^ -6-^><M^ ^'^^V'^ '^^^^ ^^1^ 

Bl ^ ^Voi ^#^Vfe ^#^(120). ^^ ^#^(120)S^Ei ^l^Slfe ^ 

^1 ^Eil-^ :dl^2l Alti. #EfliS. ^^*>^ #e1^E^^-^(130a). Aiti #2fl>i^^ 

^i^^Vfe #Hfl>i c^lolEiallo]>h(140). z| A-lti. ^sfl^ts SVM^ 

SVM «)-^-^(150)* i^tl:^. 
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<29> ol^V, ^ ^t^o^ wV^JSi^V ^Alc^loi] Dcl-s. aj-ig^ ^^^>^ i Sal- 

<30> ^ ^vi^^ 3£ll^ ^^711- ^n^. ai^^^l ^'^^ A>^o^ 

^^a-l-* DB(100)S. ^^^JL, <^^3[- ^^o] ^A}^ t^-^s] c^^^ -^^y"^^ 
DB(105)S. ^^t!:i=1-(S300). 

-fr'^V^ -2.^* "^-^^ ^ 
^A>«a^ ^^t!:^!-. ^^Vi^ 1}-^^ t4<a:t!:t-ll. ^ ^^^^ 

7]<=>\]^ "i^^ sfl^^l-^ (Euclidean Distance)7} ^ c,]^]- 

^ 2fl^* -B-^>*a# DB(105)1- ^^^}^^. ^^711- -i^l 

^ «io^l ^Altb ^ ^^71- o>ia 3^11 

^^*>^ DB(105)<^1 ^i^*><^ «|-#^ ^^srV^cf. 

<32> DB(IOO) ^ -^Al.<g^ DB(105)<H1 "i^^-^ 7]7;\^B\ ^#^(110)S. 

7]7;\^Ta\ ^#«-(iio)oil sl«fl 7l;=5l ^^bH-o] ^#^cf(S310, S320). S. lb» #2: 

^].o^ 7]7;\^B\ ^#^(110)2^ ^^^^ ^^s.^. 7]^^^^] ^#-^(110)^ '^'^H 

^^^^ ^^'^(PCA, Principle Component Analysis)^ ^^*><=^ PCA 7l;^-l«?E-1# 

^ PCA 7]^^^B\ ^#^(112), PCA 7]7^^^] ^#-^(112)S.-?-Bl <g^^ PCA 7l^i^E-ll- 

* ^i^^*>5^^-7V #^^>^ ^1 1 7l^i^lEi DB(114) ^ ^1 1 -^A><g^ 7l^i^lE-1 

DB(115), 7l^i^E-1 DB(114. 115)S.-^Ei 7] «3] l-ol] ^^^^^ ^^^(ICA, 

Independent Component Analysis)* ^^*><^ ICA 7l^1^Ell- #^€^>fe ICA 7]^^^^ ^ 
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#-¥-(116) ^ ^'^Hl ICA 7l;^i^&|l- ^i^^V^ >ll 2 <i# 7]:^]^B\ DB(118) 
^^12 -fr^>*i# 71 DB(119)» i^^i^. 

<33> DB(ioo)s-^B^ "^g^i-^ 7i;^-i«)&i ^#^(110)3^ pcA 7]^]^^ ^m-^ 

(112)5. <a^siJi, PCA 7]^^^B\ ^#^^(112)^ '=g^i-<^i ^^^^ ^^'^ 

* ^^sH PCA 7l?H^E.-ll: ^#t}:i=1-(S310) . 
<34>PCA 7]7.]^^] ^#-^(112)^ DB(100)S.-^Bi <a^^ ^ 0]-%-^- 

"^^^ ^^1^ 3.711- ^fl-st-tbCf. ^ ^, ^^^^ ^^'g* 

^ ^ 9X^ PCA 71;^-! ^#t!:i=1-. ■^^}'^^ DB(105)S^b1 <U^ 

€ -H-Al-<a^ '^^Ml cfl«flA-i:£ ^A^^ -a-^V-M^ ^^(space)^ 7l;^-l 

<35> 4(a) ^ 30 7flsl tfl^ PCA 7l;^-l^E^*# ^^^S. S.^^ £^<^lJi. £ 

4(b) ^ 30711^ -frAV cg^Vofl cfltv PCA 7l^-l«jBl#^ JL^tV S'S'^li^. 

<36> ol^Tll PCA 7l;^-l^E-l# ^ «^^j-<i11 Cflt!: 7lX-l^El^ ;Hl 1 7lX-l^El 

DB(114)oll, ^^><a# '^^'^1 ^t!: 7l;^-l^E^^ ;*ll 1 -^A><g# 7l;^^«?Bl DB(115)<^1 
x-l^j-sljL, zl- DB x-l^^^ 7l;^-l^Ei* ^ ^-H-5i:<^l e N 7ll2i 7l;^-l«]E-li-oi icA 7] 
^i^Ei 4.#«-(ii6)S- #^^1=1-. «^>^2-i, PCA 7l;5l«lE^-i.^ DB(114, 115)^11 ^^^^y 
^JL PCA 7lxi^E-l ^#^(112)3.-^ El ICA 71^-1^ El ^#-^(ll6)S. ^1^ #^sr>^ ^ 

<37> ICA 7l;^i^El ^#^(116)^ ^ -B-^>*i^ PCA 7l;^-l^Eis.oi] c^l^^i ^^^^ 

^ ^^'SdCA)* ^^*><^ ICA 7l>l ^El** ^#t!-c1-(S320). 
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<38> ^aflo^ ^^7l ^ ^^^-^ ^-i^^l 2^>€^-^S. 

cflSfl^i ^^^^^ ICA 7l^i«jEl« ^#*V7llSlJl, o]^7\] ^# 

^ ICA 71^-1 'i^* S^s^>^cll c] ^cSid ^^^^ M-Bl-^cf. 

<39> £ 4(c) ^ 30 7]\9] -^^Hl i:fltb ICA 7]7.]^B\^^ ^^^S. S.^^ S. 

4(d)^ 30 7fl^ «:g^Vo11 ifltl: ICA 7l;5l^Bl#^ ^^^S. S.^^ £^<^li=V. 

<40> >^v^tb 71^-1 ^#:«-(iio)oflA-l ^ -B-^><i# ^^1-^ 

71^-1 ^E^l-^ ^#Y(120)S. #^S]ol <=^^ ^ -^^V-M^ ^^I^E.^ ^ 

<41> £ Icl- %2:*>^, ^#^(120)^ ^ 

^^^j.^ ^#^(122), ^ ;^n^^V^ 'i-i- DB(124) 

^ -^A>^# ^E^l- x|;^*>^ -H-A> DB(126)» 

<42> ^#-^(122)^, 7]7^^B\ ^#^(110)S.^E1 7l;^-1^El ^ 

7l;^i«jEl<^l, DB(IOO) ^ -a-^V-a^ DB(105)<H1 7^^^ ^ -a-^><i^ 

^ ^E^# ^ -fr^V'S^ ^Bll-^ ^#tl:mS330). 

<43> ^^1 ^Ei ^#^(122)^ ^^-1 *>M-Sl «^^* ^^l-l-S-^E] N7fl 
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^#*H, ^^1 2N 7l]S] ^^1^^ ^711^4. 
<44> ^V^, tfiEl ^t.«.(i22)^ ^l-t+o^ ^A><g^ <^^V^ <^^l-o^ 

XiajE-lo]] ^<gs:H N 71]^ ^^1?^* ^TllSlc^^. ^^}<U^ *fl4<^] cflsflAi 2N 7fl 

<45> t!:^, ^E] ^#«-(i22)^ ^^i?J:(^<^ ^vo^ ^^>^^ n 

^ ^^7l# «^^*l■7l ;^l>y:tl:4(S340). 
<46> ^>o^ ^^)-^( residual error)<^l '^'S-^ N7ll2) 7l^i ^<^^}<^ '^'^^ 

N7))-i- oj-g-sH 4€^>^ ^^'^]^ -i^Vii:^! ^A4. -fr^>^# "^^^ 

71 75] ^E^ N7fl# ol^^>o^ ^^*>^ ^-ffe ^:*l-7> 34. ^cflS., 

<47> H 5 ^ *)-^oll A>-§-t!: <i^4 -6-^>^^ -^g^l-^ ^V<^ -S-^V?!:** S^ltl- ^efl^ 
'=•14. 44 ^<=>1, ^^^4 *^^4 4-§-^ 

•^7)]4 ^^}^^ryo.s.s. cflgf^o.^ #EBil- ^ ^-i-^ ^ ^ SI 

4. 44^i, ^ 't'^^ =11^ ^^7l4 ^sl^^i- ^o]7] ^BflA^ <i#4 -a-^l-^a^* ^ 
«!4* ^#«1-7l ^it^s^^i 2N 7fl4 ^^'^[it ^ ^ 7114 <t. 

^}^^ 4-§-tb4. 
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<48> ^#-¥-(122)^ t}^^ ^^o\] tli\n^ <^o1^ 2N+2 ^^i?Jt* <^1-g-*> 

DB(124)«^fl, ^^}^^ '^g^Hl i:fl*l: ^E]^ DB(126)«>11 ^l-z^" 

^ ^. #5l>iEi^:^(130a)S- #^^1^. 
<49> #&|>iEi^:^(130a)^ ^^-1, 'a^^ ^iH^*^ ^i-a €-efl^S ^ 

^^>JL, A^ti #sflil- tflS^V^ ^Bll- >a^t!:i4(S350). 

<50> ^ "S^ -^^1 ^Bl^.^ 'k-means clustering' ^Jl'e]^-^ ^}-%r*\^ ^ ^flfi^ 

^^(ISOa)^ k-means clustering "^rJiel^^l ^^^-^i "^"^ 

ii|o]- Tiell- ^^*>JL, -H-#Blc]«y: 7lsl7> 7V7>^ ^^is] ^Hfl^^^S. 

^^*>*=^ ^2fl^ DB(140)<^1 ^-l^tb^-. ^ ^, ^ ^2fl^ 

cfl£*>^ ^^S. 

<52> 3.e:|^Ei^^(130a)fe A^ti. #2fliS. ^^-^ ^, -H-^> 

^-l^- #2fli-i-^ ^^t!:mS360). 

<53> #£l^E^^^(130a)^ 2.€: ^Eil:54 A^W. #2fl^Sl cg^ «3]E-1#^V 
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<54> ^Bll-o] i^jo^ A-1 a. ^efl^i^.^ :f , €-^71 41-^^(150)^ z^- A^ti. 

^711- t)-^t!:t:i-(S370). 

<55> S. 7* ^a^>^. 1 ^ ^Hfl^ 2 ^ -^A]-<a# ^ 

zj- ul-E^-i^cl-. HA] 4a wl-<q- ^^oli4 -^A><a^ #Hfl^^^^ 3. =^7> ^51 t:l-^j=tl: 

^21-1- T^iq^ ZL ^i7> s:>i4s] #A]5ii- ^Avo.^ ^7^1 i^^l T=1-^cJ= 

(decision boundary)^ ^^«fl<^> ^-f <^1^ ^-tl:*^! ^^^}^, 
<56> nfei-A^, ^ ^'^^ £ 7 ^ ^>^<^1 ^^1 #2fl^* "S-^ 

<57> ^^^V w>sq- S^^^-^ *«flA^ ^ ^^5] ^^7l7> ^t!: 

<^^Vol <a^£l^, ^^711- ol-g-^r>a^ <^^^ ^#*>7ll^l4(S380) . 

<58> ols>, ^ ^'^Sl ^# A]>,e^o) z^a^^ S.^^ -£ 2 ^ ^^1 

S380 ^^]^ ^Ml 3bl- #2:*>oi , ^f;^^ 

<59> ^z]^ ^tb ^#^(122)5. *g^€mS381). 
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<60> 2^ ^#-^(122)^ i£ Icofl ^^i^^i ^#-T-^ ^ 71^0] ^<^*l-cf 

^, ^B\ ^#^(122)^ <?J^ ^^1-* 7l;^i^E] ^#-^(110)5.^^1 N 

(S383) . 

<6i> ^#^(122)^ '^^Ml cfl^^i ^1 S340 ^^il^q- -S-'^t]: IJ"^ 

<^i-8-*H *>M-^ #ei>iEi^^(i30b)s- 

(S385) . 

<62> ^e.^>;Ei^^(l30b)^ "^^ ^t^^ ^^^tb €-2fl 

^A] tf]Bl#:?]:2l -e-#BlclcV Tie)* -^m^^^y 7lS]7> 7> 

^7] #Efl:±i tti^l- ^:^-«(i60)S. #^ t!:T=1-(S387) . 

<63> ^^^(160)^ 'a^^ #2fli ^^^^ ^^7l(SVM M)<^1, 

^tb '^i^^ ^Bi-i-* ^7l-^H, <^>a-<^l afl^ol ^^^91^] 

m ^^t}-^(S389). 

[S 1] ^ H 8 oil SAl^Vojc}-. 

^ji, ^s^E^ 7l^ofl ^cflslSicf. tb^, ^ ^vt^o] ^# 
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A ^ Mil B| (Olivetti) '=>M^] cflo]Ei»Hlol^S--^Bi °B ^ 7fl2l 

o] 400 Jis^-^ ^^^S. ^^i^JL, B ^ Rowley <^1°1^1 cfl o] afl o] 

^^1 172^^1 <^^ol 4'y=tlr 367fl^ <^^^^ ^>^^€ 

<66> c^^6\]A^ <g#^ ^#*>7l ^^A^, ^ ^^^Sl Sfl^ ^^71^ 7}^^ 3.^ ^ 

iii?ll<a^ ^^(observation window)*^! cfl^fl'H ^^*V^^. 
<67> [a 11 





A 1 


B 1 




Detect Rate 


False Alarm 


Detect Rate 


False Alarm 




97.2% 


3 


84.3% 


127 




98.5% 


4 


90.1% 


62 



<68> [s. l]s] 7]^^ 50 7fls1 ICA ^Ell- «|-^ 

^ ^^7l« oi^^H ^^*V^^. ^7] [a 1] ^ Bofl tflt!: 

7l# ^l-^tb ^, 4€ ^^7]1- i^l^t!: ^4-^ ^^tV B ^1 cflt!: ^ 
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t^ <^^>: 2002/8/21 



<70> IS. 2] 





Margin 


No. of SVs 


Detect Rate 




0.2158 


439 


93.5% 




0.5945 


119 


93.5% 



^^^^ ^^7lfe ci e margin* 7>^1:bS. ^# ^^V^l ^l-o] c] ^Ji, ^ 
^ support vector* 7H^^ ^^71^4 ^ 3.7wll ^£1- M-^l-vfl^ ^ 

* "k^ ^ 9X^. 

9X^ Cll°lti7l- ^i^J-S]^ £^ 7l^;^V;^]- if-^Vtzf. ^^E^y]- * ^ 

9X^ 7]^^^^]2] ^]S.^ ROM, RAM. CD-ROM. ^}7] Efl^lS. l-sj-^lclia., ^cfl<5lBl 
Si-^^, n^o] *l]o]w.(c^l» ^Ei^^* -g-tb ^^)^ ^Bfls 

'^^<^^^^ ^Hfls ^ 5a** ^ ^* ^<^m. ^ 
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^^^^ ^'^'^l ^>^e]- ^^^^'^^'^1 M-EfM- zLSl- ^-^t!: 

^ ifl<^l ^><^1^^ ^ ^^'^l ^-^^ «fl<^s]olo): ^ ^o]t:f. 

<74> ^ ^t^^ '^'^-^^ <'}^^. -^^V'S^ ^^cll<^lE-1S->H ol-g-e>c^ 3lfl^ 

^^^^ ^^-^^^ ^^^^^ ^^^^ mt^H ^>-§-^^S.>«l ^# 

<.76> sth, ^ 7i^si ^Ei-i-i- ^^tb ^€ ^^7ioii *)-^*>^ia ^ 

^, '^^ ^■^7]# ^Isl-^A^'Ml, ^^ support vector 5. Jl4^-2.S. 

«>^t-1e11- ^ 9X:n., xi\ e margin^ "gTfl^ o.^.^ M.^^-^ ^ 

9X^^, ^^^^ ^ ^}^^ «V^i=1e^^ ^i-a:^* 3711 Afls.^ sfl^oi og^sjo^ 

^ ^ 3711 ^ otcf. 
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(a) '^^l- ^ ^^21 -6-^>«a^ "^g^^l:* <a^^<^>, ^71 ^-^ 
s.^ S^^>^ ^^3\ 7l^^Ell: ^ ^7] ^A><a^ ^^1-^ a^s^V^ -6- 

(b) ^1-71 ^ >a-7l ■^^}'^^ ^7l 7l;^«jBll-«^l ^<^*><^ <a 
(C) ^71 ^1-71 -^aV^^ A^ti #Efl>.5. 

(d) ^7l z]- A-lti #sfl>ioll ^*>^ ^Eil: ^ -^A><^^ 

-§-«><^ ^7l A-1ti.#Sfl:±i<>ll «fl^S:>^ 2fl^ ^^711- ^^^^ ^^1 J ^ 

1- ^7l S^^^^l- «|Bi7l- ^^V^ A-^H. #2fliSl 5J|j^ ^^7loll ^7^0^ ^^^^^ 

^^*>^ ^711* 

[^^*^ 2] 

^] 1 %l<H^i. -^^7] (e) ^^1^ 

(el) ^# ^tb 'a^'^g^* ^71 7]7] ^Eil-ofl 'i]^'^'^- ^"S^ 

#^ ^7] oi^^H 'a^'^^ ^^1: 
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(e2) -^71 Aiti. ^e)]^ ^ '^^n^^ ^El7> #3>^ A^ti. #sfl>i.i- ;i^*>^ 

t}^ ^# 
31 

(a) cg^^l- ^ ^^o^ -B-^V-a^ Si^^^^V. ^71 <^>a- 
a^^m 7l;^-1^E^^ ^ ^^}<^^ "^^^^ S.^^}^ -fr 

(b) ^7] ^ ^7l ^A>«i^ ^^-^l-i- ^71 7l;^i^Els.oll <g 

Ei« ^%^}Jl. ^7] ^7] ^^7]o\] 9l7}^}<^ ^7] o^^c^ 

41 

^1 1 «J- vfl^l 3 *J- ^ o]- t!" ^J"*!! $l<H^i. ^7] (a) 
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(al) ^^n^ ^"^^ "S^ '^g^-ir ^ -B-^V'M^ ^^^^ 

'^(PCA)^ ^^^H, "i^^^] cfltb PCA 7l;5l^E-11: ^ ^7] -H-^><i^ <^^>1- 

ofl cfltb PCA 7i;<-i«)Eis.* ^^1; ^ 

(a2) ^1-71 PCA 7l;^-1 ^E^lroll t^n^^ ^^^^^ ^^^(ICA)^ ^^*V<^, 

ICA 7]^^^^^^ ^7] 7l;^i^E-11: ^ ^7] ^Af 7l;^-1^Ei#^A-l #^^1-^ ^ 

S^^m «o>'^. 
51 

4 %H1 Si^^i. ^^-71 (a) ^^1^ 

^^l^S- ^# 

1 i^^l 3 ^J- ^ t!: ^J-<=H1 ^^^^i, ^7] (b) ^^1^ 
(bl) ^1-71 <^^>l: ^ >^7l -e-^V-i-^ "^^1-^ 7l;^i^Ei*oil ^'^^l-o^ 

(b2) 'a-71 W-'i ^71 7l>H ^E^l-ofl §*>a^ ^^*]: >^7l 

^ ^7] -^A><g^ '^g^-i:^ ^}9l ^'^ n^n^ ^7^1; ^ 

(b3) ^>7l Tll^^jt ^ ^^V^# ^l-g-^V<=^ '^^^l- ^ ^^>^^ 

^Bi-i-^ ^#^1-^ ^3:^1* ^^i-^S ^# l}-'^. 

71 

1 2.^ ;*fl 2 *J-<^1 ^^l^i, ^7l (c) 
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(Cl) ^71 ^E1#S1 -e-#e1tq<>l TiEll- ^;g*H. -a-?] 7lSl7> 

^1^1* ^^t}^ 3£^«>^ ^^J-'g. 

81 

4 7 9X<^^^, (c) 

91 

1 ^1 2 ^<HAi, ^7] (c) 

k-means #£^^£"1^ <a:J12l#^ ^V-B-^V'^ ^B^l-l- A^ti. 

S. ^^^m ^^1-2-5. *m 'g^ «c1-^. 

[^^^ 101 

^1 2 ^o^A^, ^7] (el) ^^]^ 

^1<L>€ v^l^* ^7] 7l^i ^El#o|l ^-S^V ^ij.. >a-7l <a^'g>^Sl 

^ ^7] ^^m^ Ol-g-^l-c^ ^^l^S. 
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111 

12] 

^^o^ ^^^l-l: ^ -B-^v^^ -^^j-*^ S^^^M, '^^i-*^ 

a^*v^ 71^-1 ^Bi# ^ >^7i -e-^>«a^ a€*>^ -R-^>*M 

# 7l;^-l«]Bl-i-^ 7l^-1^B.-l 

71/5] rtjE^S-o^l ^<^*}<^ 'a^*^^ ^#«>^ 

^^>ji, ^iti. #sfl^ ^ 'a^'^^i- ai^-l7> ^^>^ ^iti- #2fl:^ #^^> 

^^7H1 ^7HH <a^<^^<^l %^^}^ ^^-f-* i^«>^ 

*m ^# ^Irii^^. 
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l^^^J- 131 

^^o^ c^^ c^^^ ^ 4^o^ ^A}<M^ ^^1-1-^ ^J^^M, ^^1:* 
S^*>^ ^^21 71;^^ ^E-l§ ^ >a-7l -^>«>>*a# "^g^^^ ^n^^ 

^>^><a# 7l;^i^E^l-* ^#*>^ 7]x-l^Ei 

^ -B-AV-a^ n^^-^ ^#*>^. ^7i 

7l;5l ^<^§H ^d^-^g^ ^t^* ^**>^ 

^7l <a^<^^ «1E1» >a-7l ^^7lo11 o]^}^}c^ >^7l «a^<^^ol <^ 

^•y^l* ^^*>^ i^3:V^ ^^^S. 51-^ ^* ^1^^^. 
[^^^J- 14] 

^1 12 Sfe 13 SZ^I^i. 7l;5l^El 

•a^^ ^4^^ ^ -B->^><§# '^g^^ ^^<^1 ^^^^ 

(PCA)^ "^^l-*^! tfltt PCA 7lx-l^E.^-i: ^ ^7] ^A><g^ ^^>€-°fl 

cfltb PCA 7l;^i^iE^-i-^ ^#*>^ PCA 7l^i^iE^ ^ 

^7] PCA 7l^i«]Ell-ofl tfl^flA^ ^^^(ICA)^ ^^^H, ^71 

7l;^-1^E-1S- ^ >y-7l -^A><g^ 7l;^^Ell-* #^*>^ ICA S.^ 
^-i- ^^1^5. t}^ ^# Al^dl^^. 
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151 

-6-A>^^ 7l>q^E^#* -R->^>*i^ 7l/5l^Bl ^-l^^l- i^*>fe 

^^l^S. ^# 
16] 

12 ^j- ^1 13 ^<H^i, 

o 

€■ ^ ^71 -H-A><i^ 7lx-l«)Bli-ofl ^<mc^ ^*>Ji. ^7l ^ 

7] 7]Pq ^H.^1-<H1 ^*>c^ ^oif >^7l ^71 -^A><g^ ^ >^7l 

^><?1 -^^mi- ^^Vi^. ^^71 711^ ^ ^7l ^^>?i:^ <^l-§-^}^ 

171 

^1 12 ^^^i. #si^E-l^-^^ 

^7l -^#2ltq^ TiSll- #^^><^, ^71 7l5l7> 7>^7>^ 
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18] 

19] 

^^^^91 TiBl* ^7l 715^71- 7>^ 7}77}^ A^ti #Efl>iS. ^7] <a ^ 

^^*V^ S-^l-O^ ^1^^^. 

[^^^^ 201 

17 ^^1 19 ^ ^Jz^ tb %H1 Si^^i. 
m^]^^]^^^ k-means #ei>iE:l^ "yrJisl^* >^>-§-*><^ ^B]!-* 
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[S. Sal 









as DB 9! aa DB 


— S300 








PCA 7|Ai ^'e^ 


— S310 








ICA 7|Ai ^IE^ 


— S320 








as ^5,1 B||Ei oAf ^3 


— S330 










— S340 










— S350 


1 




as «I|E|MS 

Saudis ew 


— S360 








Ai^ S^^^ow qsNAi SVM 


— S370 








as a^s ?i£^ si^ ^^-^KJii 

qsilAH as oi¥ e^S 


— S380 




o 
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[£ 5] 

RESIDUAL ERROR 
NEAR-FACE SPACES 
0.08 
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